Effect of Arabidopsis COP10 ubiquitin E2 enhancement activity across E2 families and functional conservation among its canonical homologues.
Arabidopsis thaliana COP10 (constitutive photomorphogenic 10) is a UEV [Ub (ubiquitin)-conjugating enzyme (E2) variant protein] that is required for repression of seedling photomorphogenesis in darkness. COP10 forms a complex {the CDD complex [COP10-DET1 (de-etiolated 1)-DDB1 (DNA damage binding protein 1) complex]} with DET1 and DDB1a in vivo and can enhance the activity of Ub-conjugating enzyme (E2) in vitro. To investigate whether COP10 might act as a general regulator of E2s, we tested the specificity of COP10 E2 enhancement activity across E2 families of Arabidopsis. We found that COP10 is capable of enhancing members of four E2 subgroups significantly, while having a milder effect on another. Surprisingly, we found that close canonical E2 homologues of COP10, such as UbcH5a (human ubiquitin-conjugating enzyme 5), are also capable of enhancing E2s. Furthermore, we detected direct interactions between COP10 and three of the enhanced E2s, hinting at a possible mechanism for the enhancements. The present study suggests that some E2s, including the generic Ubc4/5p families involved in many processes, might possess dual activities: the formation of the classic E2-Ub thiol ester and the previously unknown E2 enhancement activity. Therefore COP10, despite being a catalytically inactive E2, might still enhance a variety of E2s and regulate numerous aspects of plant development.